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(54) JOINT METHOD AND STRUCTURE BETWEEN CASE-IN-PLACE CONCRETE SLAB 
AND STEEL GIRDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a joint method and 
structure between a cast-in-place concrete slab and a steel 
girder which prevent the tension side of the slab from being 
cracked or the steel girder (composite girder) from bending 
downward and allow the steel girder to eliminate the difficulty 
or impossibility of carrying of the slab. 
SOLUTION: A steel member 2 is so embedded as to project 
its lower flange 2a. The steel member 2 is an I section member 
or an H section member and an upper flange is embedded. The 
cross section of the steel member 2 is set to such a size as 
generating no large resistance against creep, dry shrinkage and 
the introduction of prestress of concrete. A detachment 
prevention parts 4a (studs) are longitudinally provided in a 
line in the upper face of the upper flange at prescribed 
intervals. Long holes 2b are provided in the lower flange 2a in 
the longitudinal direction of the steel member 2 at prescribed 
intervals. The length of the long hole 2b is preferable to be set 
larger than the shrinkage of the cast-in-place concrete slab 5. 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 




decision of rejection] 
[Date of extinction of right] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
d a mages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are the junction approach of a cast-in-place concrete floor system and a steel beam, and this 
steel beam is constructed. The upper part will be fixed to this steel beam top flange top face by the cast- 
in-place concrete floor system. Carry out temporary immobilization of the steel member which has a 
bottom flange, place floor system concrete, and the bolt inserted in the bolthole prepared in the bottom 
flange of said steel member and said steel beam top flange is concluded after hardening of this floor 
system concrete. The junction approach of of the cast-in-place concrete floor system and steel beam 
which are characterized by fixing said steel member to said steel beam. 

[Claim 2] It is the junction approach of of the cast-in-place concrete floor system and steel beam 
according to claim 1 which either or the both sides of the bolthole prepared in the bottom flange of said 
steel member and said steel beam top flange is a long hole long to a bridge axis direction, and are 
characterized by performing said temporary immobilization with the bolt inserted in this bolthole. 
[Claim 3] The bolthole of the either or the both sides of the bolthole prepared in the bottom flange of 
said steel member and said steel beam top flange is the junction approach of of the cast-in-place 
concrete floor system and steel beam according to claim 1 which are characterized by opening after 
hardening of said floor system. 

[Claim 4] The junction approach of of the cast-in-place concrete floor system and steel beam according 
to claim 1 to 3 which are characterized by performing this bundle with the bolt which introduced 
prestress after hardening of said floor system concrete, and was inserted in said bolthole. 
[Claim 5] The steel member which is the junction structure of a cast-in-place concrete floor system and 
a steel beam, and was fixed to the underside of said cast-in-place concrete floor system, A bolthole is 
prepared in said steel beam top flange, the bolt inserted in these boltholes is concluded, and said steel 
member is joined to said steel beam. It is the junction structure of the cast-in-place concrete floor system 
and steel beam to which it is characterized by being a long hole with either of said boltholes or both 
sides long to a bridge axis direction, and sliding of a bridge axis direction having become possible as for 
said cast-in-place concrete floor system and said steel beam. 

[Claim 6] The steel member which is the junction structure of a cast-in-place concrete floor system and 
a steel beam, and was fixed to the underside of said cast-in-place concrete floor system, A bolthole is 
prepared in said steel beam top flange, the bolt inserted in these boltholes is concluded, and said steel 
member is joined to said steel beam. It is the junction structure of the cast-in-place concrete floor system 
and steel beam which are characterized by either of said boltholes or both sides being larger than the 
shaft diameter of said bolt, and sliding of a bridge axis direction having become possible as for said cast- 
in-place concrete floor system and said steel beam. 

[Claim 7] Junction structure of the cast-in-place concrete floor system and steel beam according to claim 
5 or 6 which are characterized by introducing prestress into the cast-in-place concrete floor system 
which said floor system concrete hardens, and by which it was built. 

[Claim 8] the junction structure of the cast-in-place concrete floor system and steel beam according to 
claim 6 to 8 which are characterized by resembling one side or the both sides of the top face of said steel 
member, or a side face, forming a blank stop, and being laid underground in said cast-in-place concrete 



floor system. 

[Claim 9] Junction structure of the cast-in-place concrete floor system and steel beam according to claim 
5 to 8 which are characterized by establishing a guide means to guide the bottom flange of this, or said 
top flange to said steel beam top flange or the bottom flange of said steel member. 
[Claim 10] Junction structure of the cast-in-place concrete floor system and steel beam according to 
claim 5 to 9 which are characterized by preparing low friction material between said steel beam top 
flange and the bottom flange of said steel member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the junction approach of of the cast-in-place 
concrete floor system and steel beam which are used for a bridge and others, and junction structure. 
[0002] 

[Description of the Prior Art] The following approaches are mentioned as a conventional technique 
about the junction approach of a cast-in-place concrete floor system and a steel member, and junction 
structure. 

[0003] (Conventional technique 1) How to join by constructing a steel beam 10, shifting on this steel 

beam 10 top flange, arranging a stop 1 1, and ********(i ng ) concrete ( drawing 8 ). 

[0004] (Conventional technique 2) How to manufacture the precast concrete floor system 20 which 

shifted at works and vacated the hole 21 for stop arrangement, install this floor system 20 on the steel 

beam 22 which carried out precedence erection on the spot, and join by shifting, arranging the group 

stud 23 etc. to the hole 21 for stop arrangement, and being filled up with cement mortar etc. ( drawing 

9). 

[0005] (Conventional technique 3) How to join the steel beam 31 top flange 32 which manufactured the 
precast concrete floor system 30 which joined the steel member 33 which has the I-beam or H mold 
cross section which shifted to the top flange 34 at works, and has arranged the stop, and carried out 
precedence erection on the spot, and the bottom flange 35 of this steel member 33 with a bolt 36 
( drawing 10 ). 

[0006] A bell is beforehand laid under the PC floor system in the phase of shop fabrication at the time of 
a stud. (Conventional technique 4) While joining the soffit of a simultaneous bell to the horizontal level 
piece of T mold cross-section steel arranged in the horizontal level piece of T mold cross-section steel 
arranged in the margo inferior of PC floor system by exposing by exposing How to join the vertical 
piece installed from this horizontal level piece through a splice plate and a high tension bolt to the 
vertical piece installed from the upper flange of a steel beam (JP,7-216826,A). 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was a trouble hung up over below in the 
conventional technique, if it is a cast-in-place concrete floor system like (the conventional technique 1), 
it will state below - the time - PC floor system - haulage is difficult - it is - an impossible flume - 
although there were nothings, by the drying shrinkage of a cast-in-place concrete floor system etc., the 



tension side of a floor system crocodiled and there was a trouble which stress by which a steel beam 
(composite beam girder) is bent caudad produces. 

[0008] On the other hand, although there was no trouble of originating in the cast-in-place concrete like 
**** (the conventional technique 2 thru/or 4), there was a trouble that haulage may become difficult or 
impossible depending on an erection location. 

[0009] The place which this invention is made in view of this trouble, and is made into the object is in 
the point of offering the junction approach of of the cast-in-place concrete floor system and steel beam 
which the tension side of a floor system crocodiles, or it is made not to make producing stress by which 
a steel beam (composite beam girder) is bent caudad, and can cancel the difficulty or impossibility of 
haulage of a floor system to a steel beam, and junction structure. 
[0010] 

[Means for Solving the Problem] This invention was considered as the configuration hung up over 
below that the above-mentioned technical problem should be solved. The summary of invention 
according to claim 1 is the junction approach of a cast-in-place concrete floor system and a steel beam. 
Will construct this steel beam and the upper part will be fixed to this steel beam top flange top face by 
the cast-in-place concrete floor system. Carry out temporary immobilization of the steel member which 
has a bottom flange, place floor system concrete, and the bolt inserted in the bolthole prepared in the 
bottom flange of said steel member and said steel beam top flange is concluded after hardening of this 
floor system concrete. It consists in the junction approach of of the cast-in-place concrete floor system 
and steel beam which are characterized by fixing said steel member to said steel beam. The summary of 
invention according to claim 2 is a long hole with either or the both sides of the bolthole prepared in the 
bottom flange of said steel member, and said steel beam top flange long to a bridge axis direction, and it 
consists in the junction approach of of the cast-in-place concrete floor system and steel beam according 
to claim 1 which are characterized by performing said temporary immobilization with the bolt inserted 
in this bolthole. The bolthole of the either or the both sides of the bolthole by which the summary of 
invention according to claim 3 was prepared in the bottom flange of said steel member and said steel 
beam top flange consists in the junction approach of of the cast-in-place concrete floor system and steel 
beam according to claim 1 which are characterized by opening after hardening of said floor system. The 
summary of invention according to claim 4 introduces prestress after hardening of said floor system 
concrete, and consists in the junction approach of of the cast-in-place concrete floor system and steel 
beam according to claim 1 to 3 which are characterized by performing this bundle with the bolt inserted 
in said bolthole. The steel member which the summary of invention according to claim 5 is the junction 
structure of a cast-in-place concrete floor system and a steel beam, and was fixed to the underside of 
said cast-in-place concrete floor system, A bolthole is prepared in said steel beam top flange, the bolt 
inserted in these boltholes is concluded, and said steel member is joined to said steel beam. Either of 
said boltholes or both sides is a long hole long to a bridge axis direction, and consists in the junction 
structure of the cast-in-place concrete floor system and steel beam which are characterized by sliding of 
a bridge axis direction having become possible as for said cast-in-place concrete floor system and said 
steel beam. The steel member which the summary of invention according to claim 6 is the junction 
structure of a cast-in-place concrete floor system and a steel beam, and was fixed to the underside of 
said cast-in-place concrete floor system, A bolthole is prepared in said steel beam top flange, the bolt 
inserted in these boltholes is concluded, and said steel member is joined to said steel beam. Either of 
said boltholes or both sides is larger than the shaft diameter of said bolt, and said cast-in-place concrete 
floor system and said steel beam consist in the junction structure of the cast-in-place concrete floor 
system and steel beam which are characterized by sliding having become possible at the bridge axis 
direction. The summary of invention according to claim 7 consists in the junction structure of the cast- 
in-place concrete floor system and steel beam according to claim 5 or 6 which are characterized by 
introducing prestress into the cast-in-place concrete floor system which said floor system concrete 
hardens, and by which it was built, one side or the both sides of the top face of said steel member or a 
side face is resembled, a blank stop is formed, and the summary of invention according to claim 8 
consists in the junction structure of the cast-in-place concrete floor system and steel beam according to 
claim 6 to 8 which are characterized by being laid underground in said cast-in-place concrete floor 
system. The summary of invention according to claim 9 consists in the junction structure of the cast-in- 
place concrete floor system and steel beam according to claim 5 to 8 which are characterized by 



establishing a guide means to guide the bottom flange of this, or said top flange to said steel beam top 
flange or the bottom flange of said steel member. The summary of invention according to claim 10 
consists in the junction structure of the cast-in-place concrete floor system and steel beam according to 
claim 5 to 9 which are characterized by preparing low friction material between said steel beam top 
flange and the bottom flange of said steel member. 

[001 1] In addition, in this invention, "low friction material" means blanket-like [ which used 
polytetrafluoroethylene etc. as the main raw material / tabular and blanket-like ], and a band-like thing. 
[0012] moreover, a "temporary fixed means" — for example, high tension — vice etc. says a suitable 
thing, when carrying out this invention. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail based on a drawing. As shown in drawing 1 , the junction structure concerning the gestalt of this 
operation is the junction structure of the cast-in-place concrete floor system S and a steel beam 1. 
[0014] A steel beam 1 is an H beam and bolt 3 hole (circular hole) is prepared in the location 
corresponding to the long hole of the steel member 2. 

[0015] The outline configuration of the cast-in-place concrete floor system S is carried out from the 
concrete slab 5 and the steel member 2 currently laid under this underside. 

[0016] Floor system concrete hardened the cast-in-place concrete floor system 5, it was built, and 
prestress is introduced. A sign 6 is PC steel. 

[0017] It is laid underground so that the steel member 2 may project bottom flange 2a. The steel member 
2 is I form or H form member, and the top flange is laid underground. What is necessary is just to set the 
cross section of the steel member 2 as magnitude which does not have strong resistance in the creep of 
concrete, drying shrinkage, installation of prestress, etc. It shifts to the top face of a top flange, and stop 
4a (stud) is installed successively by the longitudinal direction through predetermined spacing. Long 
long hole 2b is prepared in bottom flange 2a through predetermined spacing at the longitudinal direction 
of the steel member 2. As for the die length of long hole 2b, what is considered as the bigger value than 
the amount of contraction of the cast-in-place concrete floor system 5 etc. is desirable. 
[0018] Next, the junction approach of the cast-in-place concrete floor system S and a steel beam 1 is 
explained. 

[0019] First, a steel beam 1 is constructed. 

[0020] Subsequently, temporary immobilization of the steel member 2 is carried out on the this steel 
beam 1 top flange la top face. Temporary immobilization is performed by tacking carrying out of the 
bolt 3 inserted in bolt 3 hole. 

[0021] Subsequently, it is a deed about a necessary iron rod activity and a necessary shuttering activity. 
Floor system concrete is placed. 

[0022] Subsequently, after concrete's hardening, it is become tense about PC steel 6 in a bridge axis 
direction and/or a rectangular direction of bridge axis if needed, and prestress is introduced. 
[0023] Subsequently, after configuration change of the concrete by the creep, drying shrinkage, 
installation of prestress, etc. settles down, this bundle of a bolt 3 is performed. 

[0024] Since the junction approach of the cast-in-place concrete floor system S and a steel beam 1 and 
junction structure concerning the gestalt of this operation are constituted like the above, the 
effectiveness hung up over below is done so. 

[0025] in order to solve complexly the trouble of others which the conventional technique holds in the 
gestalt of this operation as well as the technical problem which invention tends to solve — the 
effectiveness concerned - an understanding — the conventional technique is quoted first, and after 
explaining the trouble which they hold, the effectiveness concerning the gestalt of operation is explained 
so that easily. 

[0026] With (the conventional technique 1), although creep drying shrinkage etc. arises with hardening 
of concrete, by the difference in the Young's modulus of concrete and steel, the cast-in-place concrete 
floor system received constraint under the effect of a steel beam, and the crack is produced. If it is going 
to introduce prestress into a bridge axis direction in order to prevent it, too, by the difference in the 
Young's modulus of concrete and steel, a steel beam will bar prestress installation and the stress which is 
not desirable will have occurred also in about [ becoming uneconomical ] and a steel beam. 
[0027] Moreover, as it struck the floor version and a steel beam was not damaged on the occasion of a 



substitute, it shifted from a cast-in-place concrete floor system and the joint concrete of a steel beam 
covering the overall length, and there is ****** need and the technical problem has produced the stop in 
respect of the cost of construction at the time of floor system dislodging, and a construction period. 
[0028] With (the conventional technique 2), haulage of a cast-in-place concrete floor system can 
consider difficulty or the case of being impossible, depending on cross-linking conditions, such as a 
mountain slope. Moreover, since it has structure which the gap force of a cast-in-place concrete floor 
system and a steel beam shifts, and is concentrated on the group stud and cement mortar of a pore for 
stops, the technical problem has arisen in respect of reservation of the amount of [ need shear- 
connecter ], and endurance. That is, the gap force is made to resist by a stud etc. In this case, with the 
conventional technique 2, since the location which can strike a stud is restricted, the case which cannot 
arrange sufficient stud to resist a gap can be considered. It will be called the situation that such a case is 
difficult for reservation of the amount of [ need shear-connecter ]. Moreover, with the conventional 
technique 2, since stress concentration tends to happen rather than what can be continuously arranged 
like this patent since an intermittent stud cannot be arranged, endurance is inferior. Furthermore, from 
the magnitude of a cast-in-place concrete floor system panel having a limit, much joint section is 
required and we are anxious about endurance with the need for haulage. In order to prevent it, in 
introducing prestress into a bridge axis direction Even if it shifts, it shifts after introducing [ not to 
mention ] prestress even if, when prestress is introduced, after being filled up with mortar to the pore for 
stops, and mortar is filled up to the pore for stops A part of prestress force would shift, and it would shift 
as force, and will concentrate on the group stud and cement mortar of a pore for stops, and the technical 
problem has arisen in respect of reservation of the amount of [ need shear-connecter ], and endurance. 
[0029] Moreover, as it struck the floor version and a steel beam was not damaged on the occasion of a 
substitute, it shifted from a cast-in-place concrete floor system and the joint concrete of a steel beam, 
and there is ****** need and the technical problem had produced the stop in respect of the cost of 
construction at the time of floor system dislodging, and a construction period. 
[0030] With (the conventional technique 3), haulage of a cast-in-place concrete floor system can 
consider difficulty or the case of being impossible, depending on cross-linking conditions, such as a 
mountain slope, like (the conventional technique 2). Moreover, since concrete will be placed at works, 
when a construction error arises on the spot, there is a trouble that the adjustment is very difficult, 
furthermore, according to the need for haulage like (the conventional technique 2) from the magnitude 
of a cast-in-place concrete floor system panel having a limit If it is going to introduce prestress into a 
bridge axis direction in order much joint section is required, are anxious about endurance and to prevent 
it Like (the conventional technique 1), by the difference in the Young's modulus of concrete and steel, a 
steel beam will bar prestress installation and the stress which is not desirable has occurred also in about 
[ becoming uneconomical ] and a steel beam. 

[0031] On the other hand, according to the junction approach of the cast-in-place concrete floor system 
5 and a steel beam 1 and junction structure concerning the gestalt of this operation Since the steel beam 
1 and the cast-in-place concrete floor system 5 are joined through the steel member 2 which does not 
resist the creep of concrete, drying shrinkage, installation of prestress, etc. greatly There are few 
possibilities that hardening of concrete follows, and a crack may be produced, it may be sufficient like 
(the conventional technique 1), and a steel beam 1 may bar prestress installation like (the conventional 
technique 1) and the (conventional technique 3). 

[0032] Moreover, since the steel beam 1 and the cast-in-place concrete floor system 5 are joined bolt 3 
through the steel member 2, it strikes the floor version like (the conventional technique 1) and the 
(conventional technique 2), and it shifts from the cast-in-place concrete floor system 5 and the joint 
concrete of a steel beam 1 in the case of a substitute as a steel beam 1 is not damaged and there is no 
****** need about stops 4a and 4b, the cost of construction at the time of floor system dislodging and a 
construction period are reduced. 

[0033] Moreover, a limit of the magnitude produced at the time of pre cast floor system haulage like (the 
conventional technique 2) and the (conventional technique 3), weight, a cross-linking condition, etc. is 
not received. 

[0034] Moreover, there is no possibility that since the structure joined covering a bridge axis direction 
overall length is taken (conventional technique 2) may shift like, and the force may concentrate on a 
part. 



[0035] Moreover, since concrete can be placed continuously on the spot (conventional technique 2) and 
the joint section can be lost or reduced substantially unlike (the conventional technique 3), endurance is 
improved. Moreover, since bolt connection of the bottom flange of a steel member and the steel beam 
top flange is carried out in (the conventional techniques 3 and 4), positioning and height control are 
difficult. On the other hand, in the invention in this application, since the floor system concrete 5 is 
placed on the spot after working very simply, since what is necessary is to lay steel beam 1 top flange la 
in bottom flange of steel member 2 2a, and just to carry out positioning and immobilization, adjustment 
becomes possible also to the construction error in a site at the time of concrete placing. Since the 
conventional technique 4 will serve as the splice plate of a main girder, it cannot carry out precedence 
erection only of the main girder (steel beam). On the other hand, with the gestalt of this operation, since 
junction of steel beam 1 comrades is based on field weld, a steel beam 1 can be preceded and 
constructed. Moreover, the burden which will shift if it is made to slide when the gap force more than 
the allowed value which has adjusted bolting of the bolt which fixes a long hole also at the time of 
completion occurs, and starts a stop is mitigable. 

[0036] In addition, a steel beam 1 points out general things, such as I figures, H figures, a trussed beam, 
and a box girder, and is not limited especially. 

[0037] Moreover, a long hole can also be used as bolt 3 hole of steel beam 1 top flange la. Furthermore, 
bolt 3 hole of both sides with the steel member 2 can also be made into a long hole. 
[0038] Moreover, as shown in drawing 2 and drawing 3 , it shifts also to the side face of the steel 
member 2, and stop 4b can also be prepared. A stud etc. is sufficient, although it shifts and stop 4b is 
reinforcement which penetrates the web of the steel member 2. It shifts only to the web of the steel 
member 2, and stop 4b may be prepared. 

[0039] Moreover, as shown in drawing 4 and drawing 5 , the guide plate 7 which guides steel beam 1 
top flange la to bottom flange of steel member 2 2a can also be formed. The guide plate 7 is formed so 
that it may become bottom flange 2a and horseshoe-shaped [ which turned opening downward in cross 
sectional view conjointly ], and it may project slightly caudad from the both-sides side of bottom flange 
of steel beam 1 2a. As shown in drawing 6 , a guide plate 8 can also be formed in steel beam 1 top 
flange la. moreover, as shown in drawing 4 and drawin g 6 , the low friction material 9a and 9b is placed 
between the both-sides side of guide plates 7 and 8 and bottom flange of steel member 2 2a in a 
polytetrafluoroethylene (trademark Teflon) plate etc. - making - sliding - it can also be made easy. 
When starting, a strike slip can be prevented if guide plates 7 and 8 are installed in the bridge axis 
direction continuously or intermittently. Moreover, it can also send out and construct by removing a bolt 
3 temporarily. 

[0040] moreover, it is shown in drawing 7 - as - a steel beam 1 top flange la top face - low friction 
material 9c - preparing - between bottom flange of steel member 2 2a undersides - low friction 
material 9c - intervening - making -- both -- sliding ~ it can also be made easy. 

[0041] moreover - although fixed with the bolt 3 in the gestalt of the above-mentioned implementation, 
without this invention is limited to it - high tension - temporary immobilization can also be carried out 
with vice. 

[0042] Moreover, a guide plate may follow a bridge axis direction, may be prepared, and may be 
prepared intermittently. 

[0043] Moreover, it is applicable not only to the cast-in-place concrete floor system 5 but the junction to 
PC floor system and a steel beam 1. The effectiveness of absorbing the variation rate by expansion and 
contraction caused by temperature variation etc. by the long hole also in this case can be acquired. 
[0044] Moreover, the number of the above-mentioned configuration members, a location, a 
configuration, etc. are not limited to the gestalt of the above-mentioned implementation, but when 
carrying out this invention, they can be made into a suitable number, a location, a configuration, etc. 
[0045] In addition, in each drawing, the same sign is given to the same component. 
[0046] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the effectiveness hung 
up over below is done so. Since the steel beam and the steel member are joined with the bolt inserted in 
the long hole, the tension side of a floor system crocodiles or it can avoid producing stress by which a 
steel beam (composite beam girder) is bent caudad. Moreover, since it is cast-in-place concrete, the 
difficulty or impossibility of haulage of a floor system is cancelable to a steel beam. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] a part of junction structure of the cast-in-place concrete floor system and steel beam 
concerning the gestalt of operation of this invention ~ it is a cross-section perspective view. 
[Drawing 2] a part of junction structure of the cast-in-place concrete floor system and steel beam 
concerning the gestalt of other operations of this invention - it is a cross-section perspective view. 
[Drawing 3] a part of steel member concerning the gestalt of operation of others of this invention - it is 
the perspective view of fracture. 

[Drawing 4] It is the vertical section showing the guide plate concerning the gestalt of operation of this 
invention. 

[Drawing 5] It is the perspective view of the guide plate shown in drawing 4 . 

[Drawing 6] It is the vertical section concerning the gestalt of operation of this invention showing other 
guide plates. 

[Drawing 7] It is drawing concerning the gestalt of operation of this invention in which low friction 
material was prepared. 

[Drawing 8] It is the perspective view showing the junction structure of the floor system and steel beam 
concerning the conventional technique 1 . 

[Drawin g 9] It is the perspective view showing the junction structure of the floor system and steel beam 
concerning the conventional technique 2. 

[Drawing 10] It is the perspective view showing the junction structure of the floor system and steel 
beam concerning the conventional technique 3. 
[Description of Notations] 
S Concrete slab 

1 Steel Beam 
la Top flange 

2 Steel Member 
2a Bottom flange 

2b Long hole (bolthole) 

3 Bolt 

4a, 4b It shifts and is a stop. 

5 Concrete Slab 

6 PC Steel 

7 Eight Guide plate 

9a, 9b, 9c Low friction material 

10 Steel Beam 

1 1 Shift and it is Stop. 

20 Precast Concrete Floor System 

21 Shift and it is Hole for Stop Arrangement. 

22 Steel Beam 



23 Group Stud 

30 precast-concrete floor system 

31 Steel Beam 

32 Top Flange 

33 Steel Member 

34 Bottom Flange 

35 Bolt 
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DRAWINGS 



[Drawing 1 ] 




[Drawing ^] 




[Drawing 10] 
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